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ycrpoMCTBO fljisfl repainieiBTOHieciicoM m DCocivaeTOJBorM'mecDCoffS <J>OTOo6pa6oTKM 

SMOTDC^IHieM Ml CUHOCO6 erO MCIUOJBlbSOIBaMIHIfll 

MKM A61N5/06 

06jiaCTb TeXHHKM 

H3o6pereHHe othochtch k mcahuhhckoh tcxhhkc h mohcct npHMeH*rn>cfl b 
AepMaTOJiorMM juix nocroaHHoro h BpeMeHHoro y/xajieHHa HejiOBenecKHx bojioc, hx 

MMHHaTK)pM3aUHH H H3M€H€HHH UBCTa, a TaiOKe JXJW KOaryjlfllJHH KpOBeHOCHblX 

cocyaos h cejieicTHBHoro noBpexcaeHH* KOJiJiareHa. 

ITpe.aiiiecTByiomHH ypOBeHb tcxhhkh 

H3BeCTHbI yCTpOHCTBa (J)0TO06pa60TKH 6HOTKaHefi, pa60Ta KOTOpbDC 

ocHOBaHa Ha cejieKTHBHOM HarpeBe HcejiaeMofi o6jiacrH 6MOTKaHH (kohch, 
KpoBeHocHoro cocy^a hjih bojiocahoh (|)OJiJiHKyjibi). B KanecTBe HCTOHHHKa 
H3JiyneHH* b 3thx ycrponcTBax Hcnojib3yiOTC$i jia3epbi hjih ayroBbie JiaMnbi. 

B ochobhom cejieKTHBHoro HarpeBa Hcnojib3yK)Tca jia3epHbie hctohhhkh 
CBera. 3to CBjmHO c tgm, hto Jia3ep o6ecneHHBaeT HaHjiyHiuyio cneiapajibHyK) 
cejieKTHBHOCTb. KpoMe Toro Jia3ep, no3BOJiaer nojiyMHTb jiio6yK> jxs\ htcji bHOCTb 
HMnyjibca BnjiOTb j\o HecKOJibKHx (^eMTOceicyHfl, h tcm caMbiM, o6ecnemrrb 
cejieicrHBHbiH HarpeB 6nojiorHMecKHx CTpymyp jiK)6bix pa3MepoB. KbjiyneHHe 
Jia3epa jierico <J)OKycHpyeTc>i b Majibifi ofotM. 3to no3BOJiaer nocrrmb ^cejiaeMoro 

ypOBH* njlOTHOCTH 3HeprHH 3 a TaiOKe 06eCneHHTb BblCOKyK) 3(|><i)eKTHBHOCTb BBOfla 

H3JiyMeHHfl b onTHMecKoe bojiokho h AOcrraBKy ero k onepauHOHHOMy nojiK). B to 
>Ke BpeMH jia3ep nsjixerrcx caMbiM ,zjoporocTO*mHM hctohhhkom CBera h o6jiaaaer 
noBbiiiieHHofi onacHocrbK) npeagje Bcero jxnx 3peHH* nojib30BaTejm. 

Jljin pnna npHMeHCHHH bo3mo>khocth cejieKTHBHoro Jia3epHoro HarpeBa He 
ABJIfllOTCfl Heo6xo^HMbiMH h MoryT 6bITb ocymecTBjieHbi HeKOrepeHTHblMH 
HCTOHHHKaMH, Hanpniwep, jiaiwnoH. IlpH 3tom, /um cneicrpajibHOH cejieiojHH 
Hcnojib3yercfl nonnomaiomHH hjih (J)jiyopecueHTHbiH <j)HjibTp. B naTeHTe CIHA 
JST23,327,712 npe^JiOKeHo ncnojib30BaTb ayroByio JiaMny, c (J)HjibTpOM b o6jiacrH 
300-s-600hm h flocraBKOH H3JiyHeHHa no >Kryry bojiokoh, fljia KoaryjmuHH TKaHeii, a 
b naTeHTe CIHA JM24,298,005 - ycTpoficTBo coaepacamee ayroByio jiaiwny, 
OTpa>KaTejib h cnejcrpajibHWH <})HjibTp b Anana30He 320-450 hm 
KocMeTOjiornHecKHx npHMeHeHHH. 3to ycrpoHCTBo He Tpe6yer bojiokohhoh 

flOCTaBKH H3JiyHeHHfl. 

B naTeHTe CIIIA ^25,320,61 8 onncaHo ycrrpoHCTBO, b kotopom juin 
cejieKUHH H3JiyHeHHH ^yroBOH JiaMnbi Hcnojib3yeTca (J)jryopecueHTHbiH (JwjibTp. 
^jiyopecueHTHbiH cJmjibTp nonnomaeT 3HeprHK) kopotkobojihoboh Macro cneicrpa 
jiaMnbi, KOTopan He b o3jxe h CTBy eT Ha MHiueHb h nepeH3JiynaeT ee b 
fljiHHHOBOJiHOsyK) o6jiacTb, fljifl KOTopoii nonnomeHne MHiueHH Hivieer 
3HaMHTejibHyio BejiHMHHy. B naTeHTe CIHA N°3,693,623 BnepBbie npefljioaceHO 
Hcnojib30BaTb ^yroByio JiaMny c 3ejieHbiM (J)HjibTpoM h flocrraBKOH H3JiyHeHH* no 
onTHnecKOMy BOjiOKHy j\s\n yaajieHH* e^HHHHHoro BOJioca nyreM KoaryjiauHH 
KpoBeHOCHbix cocyaoB b nannjijie. 

06mHH HeAOcrraTOK npHBeaeHHbix Bbime naTeHTOB coctoht b tom, hto 
onncaHHbie b hhx ycrrpoHCTBa co,aep>KaT ^yroByio JiaMny, KOTopaa Boo6me roBopa, 
AemeBjie h npome Jia3epa, oflHaico Tpe6yer BbicoKOBOjibTHbix CHJibHOTOHHbix 

HCTOHHHKOB nHTaHHfl H He MOHCeT 3KCHJiyaTHpOBaTbCH B flOMaillHHX yCJIOBHilX HJIH B 

KocMerHHecKHx cajiOHax. KpoMe Toro, npw6op Ha ocHOBe ^yroBoii jiaiwnbi HMeer 

BeCbMa HH3KyK) 34)(|)eKTHBHOCTb. 3TO CBM3aHO C TCM, HTO 3^ 4>CKTH BHOCTb 

npeo6pa30BaHHM sjiemrpHHecKoii SHeprnn b hhx b CBer He npeBbiuiaeT 60%, a 
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ruiOTHOCTb moiuhocth Ha BH6IJJH6H noBepxHOCTH ana3MeHHoro croji6a H3-3a Majioro 
K03<})4>HUHeHTa "HepHOTw" HMeeT He6ojibinyK) BejiHHHHy, mto orpaHMMHBaer 
MaKCMMajibHbiH noTOK, naaaiomHH Ha noBepxHOCTb ko>kh. 

JlflX C03^aHHH MaKCHMaJlbHO AeuieBbix 4 )OT ° 3nHJlOTO P OB M 
4)OTOKOCMeTHMecKHx npH6opoB b HacrroJimee BpeM* HaH6ojiee noaxoAHinHM 
hctohhhkom CBeTa HBJiaeTca jiaMna HaKajiHBaHH*. JIaMna HaicajiHBaHHa MO^cer 
nHTaTbOi 6e3onacHbiMH ajia nejioBeica HCTOHHHKaMH c hh3khm HanpaaceHHeM, a 
34)$eicTHBHOCTb npeo6pa30BaHH*i sjiempHHecKOH 3HCprHM b cBeroByK) y jiaMnbi 
HaKajiHBaHH5i Bbime, neM y ayroBbix jiaMn (0,85 h 0,6 cooTBercTBCHHo). 
CneicrpajibHafl 3<JxJ)eKTHBHOCTb JiaMnbi HaKajiHBaHHa ajih CHHero h 3ejieHoro 
Anana30Ha HH>Ke neM y ayroBOH H3-3a orpaHHHeHHOH TeMnepaTypbi hhth (< 
3800°K), pflHano b flwana30He ajihh bojih, b kotopom HaH6ojiee s^ckthbho 
noBpe^cAaeTCH bojioc (6onbine 600hm) cneicrpajibHafl 3(})(|)eKTMBH0CTb He ycrynaer 

3(jxJ)eKTHBHOCTH AyrOBblX JiaMn C TOM >Ke UBeTOBOH TeMnepaTypOH. IIjlOTHOCTb 

3HeprHH Ha noBepxHOCTH hhth Haicajia Bbime neM Ha noBepxHOCTH njia3MeHHoro 

CTOJlGa, MTO n03BOJI5ieT AOCTHHb 60JlbllieH nJlOTHOCTH 3HeprHH Ha noBepxHOCTH 

kohch. JIaMna HaKajiHBaHH^ b otjihhhh ot ayroBOH JiaMnbi He Moacer 3^)4 )eKTHBHO 
H3JiyHaTb HMnyjibCbi Kopone 50mc, hto o6biMHO Heo6xoAHMp nnx cejieKTHBHoro 
HarpeBa oGjiacro BOJioomoro croji6a hjih nanHJuibi b oco6eHHocrH win tohkhx 
bojioc. ITo3TOMy nnn co3AaHH>i AemeBoro h 6e3onacHoro npH6opa ajia yaajieHH* 
bojioc Ha ocHOBe JiaMnbi HaicajiHBaHM* Heo6xoAHMO o6ecneMHTb aonojiHHTejibHbie 

npHeMbl nOBbllUeHH* 3(})<})eKTHBHOCTH B03AeHCTBHfl, MTO H HBJIfleTCH npeflMCTOM 

Hacroamero H3o6peTeHH5i. 

Han6ojiee 6jim3khm k npejuiaraeMOMy ycnpoHCTBy h b bi6pan h bi m b KaHecrBe 
npOTOTMna flBji^ercn ycnpoHCTBO jinx KbaryjiauHH KpOBeHOCHbix cocyaoB ( IlaT. 
CniA M 4.539.987 ony6jiHKOBaH 10.09. 1985r). 

3TO yCTpOHCTBO COflep^CHT HCTOMHHK 3JieKTpOMarHHTHOrO H3JiyHeHH^ B BHfle 

jiaMnbi HaKajiHBaHHJi, pe<J)jieKTop ajih KOHueHTpauHH H3JiyneHHa Ha 
o6pa6aTbiBaeMyio o6jiacrb 6HOTKaHH, npw stom Me>Kjiy jiaMnoH HaicajiHBaHmi h 
o6pa6aTbiBaeMofi 6HOTKaHbio noMemeH KpHcrajiJiHHecKHH AHSjieicrpHK np03paHHbiii 
jxnn H3JiyHeHH5! h HaxoAamnMca b KOHTaicre c o6pa6aTbiBaeMOH 6HOTKaHbio. 3tot 

KpHCTaJlJlHHeCKHH 3JieMCHT, COeflHHeHHblH C CHCTeMOH OXJiaHCflCHHfl HJIH 

TenjioeMKoK Maccon, npeAHa3HaneH ajia oTBOAa Tenjia ot npHnoBepxHOCTHoro cjioh 
kohch. MoK^y jiaMnoH h npo3paHHbiM AHSjieicrpHKOM mokct 6brrb noMemeH 
norjiomaKDmnn (j)HjibTp, nponycxaiomHH H3JiyneHHe b o6jiacTH 600-1400hm. B 
ycTpoficTBe Hcnojib3yerc>i jiaMna Haicaji h BaH hh c sjieicrpHHecKOH MomHOcrbK) 6ojiee 
15Bt, c onoTHOCTbK) moiuhocth Ha noBepxHOCTH o6pa6aTbiBaeMofi 6noTKaHH 6ojiee 
10Bt/cm 2 . PeKOMeHflyeMaa b 3tom naTeHTe njioTHOCTb moiuhocth cocraBjmer 
150Bt/cm 2 , aji* nero npeanojiaraerca b ycrrpoHCTBe wcriojib30BaTb jiaMny 
HaKajiHBaHH5i c MaKCHMajibHofl 3jieKTpHMecKOH MOinHOCTbio nopamca 400 Bt , 
koto pan pa6oTaer b oGmmhom HenpepbiBHOM peacHMe c BpeMeHeM B03aeHCTBHa 
okojio 2 ceK. KoaryjiauHfl KpOBeHOCHbix cocyaoB ocymecrrBjiHeTCH rjiaBHbiM 
o6pa30M 3a ewer nonnoiueHHa H3JiyneHHH JiaMnbi boaoh, coAepacameficH b kohcc 

HeaocTaTKOM 3Toro ycnpoHCTBa nBsinercn HenpHroAHOCTb jinn 
3(|)4)eKTHBHoro jiOKajibHoro HarpeBa BOJioca hjih MejiKoro KpOBeHOCHoro cocyAa. 
XleHCTBHTejibHO, KaK noKa3aHO b naTeHTe CIIIA >fe5735844 ony6ji. 07.04. 1998r. 5 
AJiM nopa^KeHHM BOJioca hco6xoahmo H3JiyHeHHe c ajihhoh bojihw ot 600^1 IOOhm, 
c njiOTHOCTbK) 3HeprHH He MeHee IO/^mc/cm 2 npn AJiHTeJibHOCTH HMnyjibca 1-20 mc. 



TaKHM o6pa30M njioTHocrrb moujhocth b 3tom Awana30He flOJi^KHa 6brrb He MeHee 
500Bt/cm , hto 3HaHHTejibHO Bbiuje, neM MO^Ker 6brrb nojiyneHO c Hcnojib30BaHHeM 
jiaivinbi HaKaJiHBaHH5i c MaKCHManbHofi sjieicrpHHecKOH MomHOCTbK) 400Bt b 
HenpepbiBHOM pe>KHMe s npM AHaMeTpe ocBemeHHOH 30Hbi Ha nosepxHOCTH 

6HOTKaHH 25 MM. 3aMeTHM, HTO HOMHHajlbHafl MOlUHOCTb 400Bt HBJWeTCM 

npaKTHHecKHM npeAejiOM juih MHHnanopHbix rajioreHOBbix jiaMn, H3JiyHeHHe 
KOTopbix mokct 6brrb CKOHueHTpMpOBaHO Ha He6ojibiuoH ( 010-25 mm) njioma^Ke. 
npn 3thx ycjiOBHHx CBeroBaa MomHOCTb b o6jiacTH cneKTpa 600-1400HM Ha 
noBepxHOCTH 6HOTKaHH He 6yaer npeBbiuiaTb 150Bt (nojiHa* CBeTOBan 

3(})(f)eKTHBHOCTb 0.8, 3(|>(})eKTHBHOCTb OCBCTHTejlfl 0.8, flOJIfl CBeTOBOTO H3JiyHeHHfl B 

o6iiacTH 600-1400 hm - 0.6: 0.8-0.8-0.6=0.4), a njiOTHOCTb moiuhocth - 40Bt/cm 2 , 
hto onHTb TaKH 3HaHHTejibHO HH>Ke Heo6xoflHMbix 500Bt/cm 2 . 06paTHbiM pacneTOM 
jierno y6eflWTbca, hto Heo6xoflHMaa MomHOCTb jiaMnbi aojiacHa cocTaBjwrb 6ojiee 
6kBt. 

HaHGojiee 6jih3khm k npe/uiaraeMOMy crroco6y Hcnojib30BaHH* 3a*BjiaeMoro 
ycnpoHCTBa, h npMHATbiM b KanecTBe npoTOTHna, flBjiaercfl cnoco6 yaajieHHa bojioc, 
onHcaHHbifi b BbiiueynoMflHyTOM naTem-e (cm. OaTeHT CIIIA JVfe5735844 ony6ii. 
07.04. 1998r\). B 3tom cnoco6e Hcnojib3yKrrcH KopoTKHe CBeTOBbie HMnyjibcw 

AJlHTeJIbHOCTbK> OT 2 flO 100 MC C HaCTOTOH CJieflOBaHH* 1 Til H flJIHHOH BOJIHbl B 

AHana30He ot 680 no 1200hm b coneTaHMH c oxjia^eHneM snujiepMHca. CymHOCTb 
npoTOTHna coctoht b tom, hto b yica3aHHOM flHana30He ajihh bojih MejiaHHH, 
coflepacamHHC* npeHMymecTBeHHO b MaTpnKce KJieTOK bojiocahoh 4>oji'jiHKyjibi h 
CTBOjie BOJioca, o6jia^aeT 6ojiee BbicoKHM norjiomeHHeM neM Bee ocTajibHbie 

KOMnOHeHTbl KO>KH. E[03TOMy B03M05KCH CejieKTHBHbIM HarpeB BOJIOCHHOH 

4>ojuiHKyjibi h nopa^ceHHe ee opraHOB otb ctctb e h h bix 3a pocrr BOJioca: MaTpHKca 
KJieTOK b o6jiacrrH nanHJuibi h cthm-kjictok b o6jiacrH CTBOJia BOJioca. TaK KaK 
MejiaHHH coaep>KHTca Taioice Ha rpaHHue aepMHca h snHflepMHca, to npH 
nopa^ceHHH (jxxnjiHKyjibi bo3mo>kho o^HOBpeMeHHoe nopaaceHHe snHflepMHca, 
HanpwMep ero OTCjioeHne. Jinn npeaoTBpameHH* nopa^ceHHH snnaepMHca b stom 
cnoco6e Hcnojib3yeTc$i npe^BapHTejibHoe h OAHOBpeMeHHoe co CBeroBbiM 
B03AeficTBHeM oxjia^caeHHe 3nHflepMHca. Cnoco6 yaajieHH* bojioc, onucaHHbifi b 
3tom naTeHTe, npeaHa3HaneH jxjix OflHOBpeMeHHofi o6pa6oTKH oahhm CBerosbiM 

HMnyjlbCOM HeCKOJlbKHX BOJIOCflHblX (J>OJIJlHKyj1. ITjIOTHOCTb 3HeprHH OITTHHeCKHX 

HMnyjibCOB jiokht b npe^ejiax ot 10 ao 200 #>k/cm 2 , h npeanojiaraeTC* 
Hcnojib30BaHHe jiK)6bix HMnyjibCHbix hctohhhkob sjieicrpOMarHHTHoro H3 jiyneH us, 
BKjnonaa Jia3epbi h HeKorepeHTHbie hctohhhkh, c yKa3aHHbiMH Bbiuie napaMeTpaMH. 

HeflocrraTKOM npoTOTHna cnoco6a flBjiaeTca HeflocTaTOHHaa 3(Jxj)eKTHBHOCTb 
Hcnojib30BaHHH 3JieKTpoMarHHTHoii 3HeprHH npH o6pa6oTKe H3-3a HeorrrHMajibHoro 

pe^MMa B03fleHCTBHfl Ha 6HOTKaHb OnTHHeCKHX HMnyjibCOB C BblCOKOH njIOTHOCTbK) 

3HeprHH. 

PacKpbiTHe H3o6peTeHH* 
3a,aaHeH, Ha pemeHHe KOTopofi HanpaBjieHO npejyiaraeMoe H3o6pereHHe, 
HBjiaerca yaemeBjieHHe ycTpoRcTBa c o^HOBpeMeHHbiM noBbiuieHHeM 

34>4>eKTHBHOCTH H 6e3OnaCHO0TH nopa>KeHHa BOJIOC5IHOH (J)OJIJIHKyjlbI RJ1H 

nepMaHeHTHoro ee noBpeacaeHHa hjih 3aaep>KKH pocrra, MHHHanopH3auHH hjih 
ocBCTjieHH^ BOJioca, a Taiotce Koaryji^uHM KpOBeHOCHbix cocyaoB h cejieKTHBHoro 
noBpeacaeHHa icojiareHa ko>kh. 

flaHHaa 3aaana peiuaeTbfl 3a cneT flocTHaceHHH TexHHnecKoro pe3yjibTaTa, 
3aKjiK)Haioiuerocfl b orrrnMajibHOM Hcnojib30BaHHH cbohctb o6pa6aTbiBaeMoii 



6HOTK&HH, 3aKJlK)HaK)meMCfl B M3MeHeHHH ee COCTOflHHfl B 3aBHCHMOCTH OT 

BpeivieHM, 3HeprHM h cnempa B03fleHCTByioiuero H3JiyHeHHa. 

Jijin flocTH^ceHHA yKa3aHHoro TexHMMecKoro pe3yjibTaTa jiaMna HaicajiHBaHUfl, 
KOTopaa HBji^eTCH mctohhmkom 3jieKTpoMarHHTH6ro H3JiyHeHRH b npeflJiaraeMOM 
ycTpoMCTBe coeflHHeHa c 6jiokom nHTaHHa nepe3 Moayjurrop. 3tot MO/iyji5rrop 
co^ep>KHT H3MepHTejib conpOTHBjieHHfl hhth HaKaJia jiaMnw h peryjurrop 
MomHOCTH, hto no3BOjiaeT o6ecneHHTb orrrHMajibHbiH pe>KHM o6pa6oTKH 
6MOTKaHefi. BHyTpeHHH^ noBepxHOCTb pe^Jieicropa, npeflHa3HaHeHHoro jinx 
KOHqeHTpauHH H3JiyHeHH5i jiaMnw Ha 6HOTKaHb, BbinojiHeHa 3epKajibHOH c <j)yHKUHeH 
B03BpaTa H3JiyMeHH5i, OTpa>KCH Horo ot o6pa6aTbiBaeMoii 6HOTKaHH, o6paTHO b 

6MOTKaHb. 3TO n03BOJ15ieT 3HaHHTejlbHO nOBblCWTb 3(f)(j)eKTHBHOCTb 
(J)yHKUHOHMpOBaHHH yCTpOHCTBa. 

B KOHTaicre c o6pa6aTbiBaeMOM TKaHbK) npH pa6oTe ycrpoficTBa HaxoflHTca 
oxjia>K^aeMa5i fliojieicrpHHecKa* npH3Ma, npeflCTaBJiajomaa co6oh bojihoboa. C 
uejibK) o6ecneMeHM5i AonojiHWTejibHOH 6e3onacHOCTM o6pa6oTKH k 3toh 
flHSjieicrpMHecKoii npM3Me BixnoTHyK) npncoeflMHeHa MeTajuiMHecKaa njiacxHHa, 
KOTOpaa TaioKe HaxoAHTca b KOHTaicre c o6pa6aTbiBaeMofi TKaHbio h coe^HHeHa c 
CHCTeMOH oxjia^cAeHM^. npM 3tom npw o6pa6oTKe TKaHH ycnpoHCTBO nepeMemaercH 
TaK, hto Heo6jiyMeHHbiii ynacroK ko>kh CHawajia conpHKacaerca c MerajiJiHMecKOH 

njiaCTHHOM, a 3aTeM C AH3JieKTpHK0M. 

B ycrpoiiCTBe npeaycMOTpeH TaioKe cneKTpajibHbifi tyujihrp, noniomaiomHH 
BpeziHoe ajiji 6HOTKaHH M3JiyMeHHe, KOTOpbifi c flnsjieiorpHHecKHM 3jieMeHTOM 
o6pa3yeT onTHHecKHH bojihoboa. 3to, b coneraHHH co c(})epHHecKOH BHyrpeHHeH 
noBepxHOCTbio pe4)JieKTopa h kohmmcckoh 6okoboh ero noBepxHOCTbio 
o6ecneHMBaer B03BpaT H3JiyHeHHa, oTpa>KeHHoro ot 6HOTKaHH, o6pa™o b 

6HOTKaHb. 

^onojiHMTejibHO, BHyTpeHHe npocrrpaHCTBO pecjmeicropa mokct 6brrb 
CHa6>KeHO chctcmom B03jjyiiiHoro oxjiaacaeHH*. 

KpoMe OT,aejibHoro cneicrpajibHoro <})HjibTpa 6ajiJiOH jiaMnbi HaicajiHBaHHA, 
3epKajibHoe noKpbiTHe BHyrpeHHeif noBepxHOCTH pe^jieicropa, Moryr 6brrb 
BbinojiHeHbi c 4)yHKUMeii jiioMMHecueHTHoro cneicrpajibHoro npeo6pa30BaTejia. 

BbiTOBOH BapnaHT npeAJiaraeMoro ycrrpOMCTBa jxnx, HanpHMep, yaajieHH* 

BOJIOC B flOMaiUHHX yCJIOBHHX MO>KCT 6bITb BbinOJIHeH B BHfle "mHnuoB", 

3axBaTbmaK)mHx <f>parMeHT ko>km c bojiochhoh 4>ojiHKyjiOH c yneroM KOHueHTpauHH 

H3JiyHeHHfl Ha HHX B COMKHyTOM COCTOflHHM lUHHUOB. 

Cnoco6bi Hcnojib30BaHH« npejyiaraeMoro ycTpoiicTBa jxnn o6pa6oTKH 
pa3JiHHHbnc 6HOTKaHefi OTjiHMaioTCJi BpeMeHeM BosfleficTBHa, cneiopajibHbiM 
,aHana30HOM h BpeMeHeM o6jiyHeHH*. IlpHHeM npeflBapHTejibHO npoHCxoflHT 
oxjia>icaeHHe o6pa6aTbiBaeMOH noBepxHOCTH, a 3aTeM o6jiyHeHHe b jxbc 4 )a3bI - 
HcKJiJOHeHHeM «Bji5ieTCfl cjiynaii noBpeacaeHHfl KOJiJiareHa aepMHca c uejibio 
CTHMyji^uHH ero pereHepauHH, 

B npefljiaraeMOM ycrrpoHCTBe Hcnojib3yK>TCfl JiaMnw HaKajiHBaHna h 
Moayjurrop TOKa hjih HanpaaceHHa, KOTopbin H3MeHaeT cneiap H3JiyMeHH^ 
jiaMnw bo BpcMeHH Taic, hto BHanajie bo3achctb wr csera Ha Ko^cy (nepBaa 4>a3a - 
npe^HarpeB) MaKCHMyM H3JiyHeHH* cocpe^OToneH b 6jiH>KHeM UK AHana30He, a b 
KOHue B03AeiiCTBH5i oh CMeinaercH b KpacHyio 06/iacTb cneicrpa ( BTOpa5i (f>a3a - 
nopaaceHHe). Ha nepBofi (})a3e nponcxo^HT HarpeB .aepMHca 3a cneT norjiomeHiw 
H3JiyHeHHH Bojaofi, coflep^KameHcfl b ^epMHce, no TeMnepaTypbi He npeBbimaiomeH 
TeMnepaTypy ero aeHaTypauHH 45-5 5°C. Ha BTopoK <j)a3e, npH cmcihghmh 
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MaKCHMyMa cneicrpa H3JiyHeHHH b KpacHyio o6jiacTb cneinpa, nponcxoflHT 
cejieKTMBHbiM HarpeB KOMnoHeHT BOJioca coaep>KainHx MejiaHHH: MaTpHKca kjictok 

H CTBOJia BOJIOCa H HaXOJUUUHXCfl pHflOM C HMMM nanHJlJIbl H CTHM-KJieXOK. T.K. Ha 1 

4>a3e hx HanajibHaa TeMnepaTypa craH o b htc>i Ha 9°-15°C Bbiuie o6biHHOH mm kohch, 
to j\nn cejieKTHBHoro narpeBa h nopaxteHH* Ha 2 (J)a3e Tpe6yerc* Ha 30-40% 
MeHbujas 3HeprH>i, hcm npH HarpeBe 6e3 1 (J>a3bi. JJflx npeaoxpaHeHH* snnaepMHca 
ot nopa>KeHH5! ncnojib3yeTCH KOHTaKTHoe oxjiaacjieHHe, TeMnepaTypa 3nn£epMHca 
Mo^cer H3MepHTbCfl m npn aocth^chhh TeMnepaTypbi kohch b TeneHHe 1 $a3bi 
3a,aaHHoro ypoBH*, HarpeB mo>kct 6brrb ocraHOBJieH, a 3Hepri«i H3JiyHeHHa Ha 
btopoh 4>a3e ycraHaBjiMBaercH Ha 6e3onacHOM ypoBHe. 

Otji mh HTeji bHasi oco6eHHOcrb BTopoii (J)a3bi coctoht b tom, hto MomHocrb 
jiaMnbi Ha 3toh c})a3e 3HaMHTejibHO npeBbituaer HOMHHajibHyio, ho b cnjiy HajiHHHH 
npe^HarpeBa JiaMnbi Ha nepBOH $a3e h Majiofi AJiHTejibHOcra BTopofi (J)a3bi 3to He 
npHBO^HT k pa3pyuueHHK) hhth Haicajia JiaMnbi. 

H3jiyMeHHe JiaMnbi hjih HecicojibKHx jiaMn HaicajiHBaHHA, KaK h b npoTOTHne, 
c noMombK) pe(J)jieKTopa HanpaBjiaeTca Ha o6pa6aTbiBaeMbii* ynacroK koxch. B 
otjihhhh ot npoTOTHna 3tot pe4)jieicrop b coMeraHHH c bojihoboaom nocrpoeH TaK, 
hto oh B03Bpauxaer H3JiyneHHe, OTpa^KeHHoe ot 6noTKaHH, o6pa™o b 6noTicaHb. 
TeM caMbiM noBbimaeTCfl 3<$>(})eKTHBHOCTb Hcnojib30BaHH* moiuhocth jiaMnbi. 
^onojiHHTejibHO, 3(})4>eKTHBHOCTb ycTpOHCTBa noBbimaeTCfl 3a cmct Hcnojib30BaHH* 
jiKDMHHecueHTHoro npeo6pa30BaTeji« 3Heprnn, yjibTpa(J)HOJieTOBoro , CHHero h 
3ejieHoro H3JiyHeHH*i b >Kejrro-KpacHyio o6jiacrrb cneicrpa. 

KpaTKoe onHcaHHe 4>nryp nepTeaceH 

CymHOCTb H3o6peTeHH« noflCHaercfl (J)HrypaMH, rue Ha 
(J)Hr. 1 noKa3aHa 6jiOK-cxeMa ycrpOHCTBa h ceneHne ero HaKOHenHHica. 
Onr.2 noKa3biBaeT BpeMeHHbie .anarpaMMbi mouihocth JiaMnbi, ojiHHbi bojihu 
MaKCHMyMa H3JiyHeHH*, AOJiefi H3JiyneHH5i JiaMnbi b HH^paKpacHofi h KpacHOH 
o6jiacT>ix cneicrpa, a Taioice conpOTHBjieHH* JiaMnbi. 

Ha 4>wr. 3 noKa3aHO pacnpeziejieHwe TeMnepaTypbi BHyrpH kohch no oKOHMaHHK) 
nepBOH 4>a3bi - npeflHarpeBa, a 

4>Hr. 4 HjijiiocTpHpyeT 3aBHCHMOCTH TeMnepaTypbi 6a3ajibHoro cjioh, cthm-kjictok 
h MaTpHKca icneTOK bojiochhoh <J>ojiJiHicyjibi ot BpeMeHH Ha BTopoii <})a3e. 
<I>Hr. 5 noKa3biBaeT ceneHHfl HaKOHenHHKOB ynpomeHHoro BapHaHTa ycrpOHCTBa 
MajiOM cpe^Hen mouihocth h BbinojiHeHHbix b BHfle "mnnuoB". «J>Hr. 6 noKa3biBaer 
ceneHHe JiaMnbi ycrpOHCTBa coaep>KaineH HecicojibKo "njiocKHx" cnnpajieft. 
Ha 4>nr. 7 noKa3aHO ceneHHH HaKOHewHHKa . co,aep>Kamero nerbipe JiaMnbi. 

OnwcaHHbie HH^ce cxeMbi h pextHMbi pa6oTbi npejyiaraeMoro ycnpoHCTBa He 
HcnepnbiBaiOT Bcex B03M0>KHbix BapnaHTOB peajiH3auHH jjaHHoro H3o6peTeHH*. 

YCTpOHCTBO MO>KeT LUHpOKO HCnOJ1b30BaTbCfl J\S\H TepMHMeCKOrO B 03 JjeH CTB HH Ha 

pa3jiHMHbie KOMnoHeHTbi kohch c Hcnojib30BaHHeM JiaMnbi HaKajiHBaHna. 
npHMeHeHwe 3Toro ycrrpoHCTBa He orpaHHHHBaeTca (froTOsnHjiauHeH hjih 
(^oTOMOflH^HKaqHeH bojioc, Mo^cer Hcnojib30BaTbC5i ana B03fleHCTBHfl Ha KpynHbie 
KpoBeHOCHbie cocy^bi, HO>KHbie BeHbi c uejibio hx jieneHHJi, Ha KOJijiareH ziepivjuca c 
qejibio ero pereHepauHH, (})OTo6HCTHMyji^uHH h np. 

JlynujHH BapnaHT ocymecTBjieHH5i H3o6peTeHH>i 
YcTpOHCTBo coctoht (<j)Hr. 1) H3 HaKOHeMHHKa 1, rn6Koro 5Kryra 2 npoBOflOB 
h Tpy6onpoBOflOB h 6jiOKa nHTaHHH h ynpaBjieHwa 3. HaKOHeHHHK 1 coctoht H3 
rajioreHOBow JiaMnbi HaKajiHBaHH5i 4, KOTopaa noMemeHa b Tpy6xy 5 H3 creioia hjih 
( aH3jieicrpHHecKoro Kpncrajuia, pe(J)jieKTopa 6, BbinojiHeHHoro H3 Merajuia hjih 



onTHMecKoro MaTepnajia, Ha BHyTpeHHK)K) noBepxHOCTb KOTOporo HaHeceHO 
BbicoKOOTpa^aiomee noKpbrrne 7, <})HjibTpa 8, npeacTaBjiflioiuero M3 ce6a cshabhh- 
CTpyiaypy: jnoMHHecueHTHbiii npeo6pa30BaTejib 9 - oxjia^aiomaa He3aMep3aK>maa 

>KHtfKOCTb 10 - OnTMHeCKMH TenjIOH30JI*TOp 11, npH3MbI 12 H3 

BbicoKOTenjionpoBo.aHoro npo3paHHoro ansjieicrpHHecKoro MaTepnajia h 
3aKpenjieHHOM b MeTajuinnecKOH onpaBe 13, KOTopa* nepe3 Tep m 03 ji eicrp hh ecKH e 
3jieMeHTbi 14 (HanpHMep, ajieivieHTbi IlejibTbe) noacoeAHHeHa k oxjia^aaeMbiM 
bo^om hjih B03,ayxOM TepMopa^naTopaM 15. CsH^BMM-cTpyKTypa 4 )HJlbT P a 8 
o6pa3yerr c .ansjieicrpHHecKOH npH3MOH 12 onTHHecKHH bojihoboa.. OnpaBa 13 c 
oahoh cropOHbi MMeer npOflOJi>KeHHe b BHjje MerajuinnecKOH ruiacrHHbi 16, 

COeflHHeHHOM C TepM03JieKTpMMeCKHM 3JieMeHTOM 14. Hhhch** noBepxHOCTb 
njiacTMHbi 16 h npH3Mbi 12 HaxoA*Tca b KOHTaicre c o6pa6aTbiBaeMOM 6HOTKaHbK) 
17. K npM3Me 12 npncraBjieH TepMoceHcop 18, npeflcraBjiMioiiiHH co6oh TepMonapy, 
TepMHcrp hjih pa^MOMeTp. YKa3aHHbie aerajin cMOHTHpOBaHbi b 
TenjiOM30JiHpyK>meM Kopnyce 19. HaKOHenHHK 1 coeflMHeH c Gjiokom nHTaHHH h 
ynpaBjieHH* 3 c noMombio >Kryra 2 sjieicrpHHecKHX npOBOflOB 20 win nHTaHH* 
jiaMnw 4 m nposoAOB 21 fljia nHTaHHH TepMOSJieicrpHHecKHx 3jieMeHTOB 14. 
>KMAKOCTHbie uijiaHrH 22 cjiy>KaT xwx nojjanH oxjia>KtfaiomeH ^chakocth, KOTopaa 
flOJi^cHa uwpKyjiHpoBaTb nepe3 oTBepcrn* 23 b pe4)jieicrope 6 h TepMopaanaTope 15. 
Bo3,oyxonpoBOfl 24 any>KHT jjji* noflann h npoxoacfleHHH c>KaToro B03flyxa nepe3 
KaHaji 25 b Kopnyc 19 h pe(J)jieKTop 6, aajiee Hepe3 OTBepcrafl 26 b Tpy6Ke 5, 
pet^jieicrope 6, xoprryce 19 h b y3Jiax KpenjieHH* 3Jieiapo,ziOB 27. IIpoBO^a 28 
cjiy>KaT no/iawn cnraajia c TepivioceHCopa 18. Bjiok nHTaHHH h ynpasjieHHH 3 
coctoht M3 6jiOKa nHTaHHH - 29, MO^yjiHTopa TOKa, HanpH>KeHHH hjih moluhocth - 
30, KOMnpeccopa 31, MHKponpoueccopa 32, h CHcreivibi oxjiaagieHHH c >khakocth bi m 
HacocoM 33. 

ycipoHCTBo, Ha npHMepe yaajieHHH bojioc, pa6oTaer cjieayiomHM o6pa30M: 
H3JiyMeHHe 34 JiaMnw 4 npHMO hjih c noMombK) pe<j>jieKTOpa 6 nepe3 6jiOKHpyiomHH 
HOKejiaTejibHbifi cneicrp 3jieMeHT 8 nonaaaer Ha Koncy 17 h B03fleHCTByer Ha Hee 
nocpeacTBOM norjiomeHHH boaoh. 3to H3JiyneHHe B03flencTByeT Taioice Ha uejib - 
HanpHMep, Ha BOjiocaHyio <J)OJiJiHKyjiy 35 nepe3 norjiomeHne CBeTa MejiaHHHOM hjih 
KpOBeHOCHbiH cocya nepe3 norjiomeHne cBera 3jieMeHTaMH KpOBH. PfaBecTHO, hto b 
cjieflCTBHH o6-beMHOro paccenHHH b Koace 3HaHHTejibHan Hacrb H3JiyneHHH 
pacceHBaerca Ha3aa (S. R. Utz and et. Percutaneous blood laser biostimulation. First 
clinical results. Pros. SPIE, vol.1643, p. p. 228-239, 1992).3tot 3<jxJ)eKT MaKCHMajieH 
b KpacHOH o6jiacTH cneicrpa, TaM roe norjiomeHne ko^ch MHHHMaJibHO. 
Ko34»(})HUHeHT OTpaaceHH* MO^Ker aocTHraTb 80% npoueHTOB (Peters V.G. at all. 
Phys. Med. Biol. 35, 1990, p.p. 1317-1334). Ecjih, HanpHMep, nacTb pecjwieicropa 6, 
pacnojio^ceHHaa Han jiaMnofi HaKajiHBaHH* 4, npcacrraBjiHeT co6oh Hacrb c())epbi, a 
qeHTp KpHBH3Hbi 3toh c(j>epbi pacnojio>iceH Ha 6jiH5KaHLiieH k jiaMne 4 rpaHH 36 
4>HjibTpa 8, to flH<|><l)y3HO OTpa>KeHHoe ot ko>kh 17 H3JiyneHHe 34, npoito* 
BOJiHOBOfl, o6pa30BaHHbiH 3JieMeHTaMH 8 h 12, BbixojiHT nepe3 3Ty rpaHb. 3aTeM, 
nonaB Ha c^epHnecKyio 3epicajibHyK) noBepxHOCTb 7 pe^Jieicropa 6, B03BpamaercH 
CHOBa Ha yKa3aHHyio rpaHb 36 h aajiee nepe3 bojihoboa CHOBa Ha Koacy 17. B 
npe^JiaraeMOM ycTpoiicTBe 3to H3JiyneHHe HanpaBjineTCH Ha3aja Ha OTpa>KaK>mee 
nOKpbrrne 7 pe(J)jieKTopa 6 h CHOBa B03BpamaeTc« b KO^cy 17. IlpHMeM, Tynon yroJi 
HaicnoHa 6okoboh BHyTpeHHen noBepxHocTH 7 pe^Jieicropa 6 o6ecneHHBaer 
nona^aHHe Ha c(J)epHMecKyK) nacrrb zia>Ke jiyneH, KOTOpbie Bb\\\jxn H3 rpaHH 36 
nonajiH Ha 6oKOByio noBepxHOCTb. 



3<J)(J)eKTHBHOCTb o6paTHoro oTpa>KeHH» oneHb BbicoKa t.k. BHyrpeHH** 
noBepxHOCTb 7 pe<|)jieKTopa 6 noicpbrra BbicoKOOTpa^caioinHM MaTepMajiOM: Cu, Au 

HJ1H Ag HJ1H MHOrOCJIOHHbIM flH3JieKTpMHeCKHM nOKpblTHeM. K03(J)(J)HUMeHT 

OTpaaceHH* npeBbimaer 90%. Kpowte Toro njiomaab noBepxHocrH hhth HaKajia 37 
jiaMnbi HaKajiMBaHM^i 4 oneHb Mana, MaTepnan Tpy6KH 5 m pe^Jieicropa 6 o6jiaaaeT 
oneHb MajibiM norjiomeHneM Ha juiHHax bojih CBeTa, B03fleficTByK)mero Ha Koacy 17. 
Ilo3TOMy, Ha Ka>KAoe nepeoTpa^ceHHe H3JiyneHHa b Koacy 17 B03Bpamaerc* Rr" nacrb 
na^aiomew Ha Hee 3HeprHH, rae R - K034>(J)HUHeHT crcpa>KeHHfl kohcm, r - 
K03(J)<J)HUHeHT OTpa>KeHMfl noBCpxHOCTM 7pe<jwieKTopa 6, n - hhcjio OTpa^ceHHH. B 
pe3yjibTaTe mho ro KpaTH bix OTpa^ceH h h ocBemeHHOCTb BHyrpn kohch y b e ji hm htc a b 

- — — - . TIpH R=0,8, r=0,90 h n=2 3<J)(|)eKT ycnjieHH* ocBemeHHOcra aocTHraer 
1 — Hr 

HCTbipex pa3. Cjie^yeT OTMeTHTb, hto HaHjiynuiHH 3(J)(J)eKT ycnjieHHa ocBemeHHOCTH 
BHyTpH ko>kh 3a chct peuHpicyji^uHH (Jjotohob o6ecneHHBaeTC* npn pa3Mepe mrrHa 
6ojiee 10 mm. 

PaccMOTpHM pe>KMM HarpeBa JiaMnbi c Hcnojib30BaHHCM 6jiOKa rmtaHH* 29 h 
MO/iyjiOTOpa 30. Jinn nopa>KeHH* bojiochhoh ^ojuiHKyjibi 35 HaH6ojiee 
6jiaronpHHTHaa o6jiacTb cneiapa JiaMnbi 600-1 IOOhm . B stoh o6jiacrH MejiaHHH 
HMeer flocraTOHHo BbicoKoe norjiomeHHe h b TO^ce BpeMH pacceaHHe cocTaBjmeT 
yMepeHHyio Beji hm h Hy, TaK hto cbct mo>kct npoHHicaTb b Koacy Ha flOCTaTOHHyio 
rjiy6wHy. TajioreHOBbie JiaMnbi HMercrr nHKOByio TeMnepaTypy 3000°K - 3600°K. 
IlpH 3000°K 5% H3JiyHeHH» cocpeflOToneHO b o6jiacTH ajihh bojih A,<600hm, 34% b 
o6jiacTH 600 hm<X<1 IOOhm, h 48% 1 100hm<X<2500hm. Ilpn 3500°K 3th 
npoueHTbi nepepacnpeaejiaiOTCJi Tax 10% A,<600hm, 42% 600 hm<A,<1 IOOhm, 35% 

1 100hM<X<2500hM. TaKHM 06pa30M, fljl* MaKCHMaJIbHOH SCjx^eKTHBHOCTH 

npeo6pa30BaHHM sjieicrpHHecKOH 3HeprHH b nojie3HyK) CBeTOByK) 3HeprHio BbiroflHo 
($>opCHpOBaTb MomHOCTb h TeMnepaTypy rajioreHOBofi jiaMnbi 4. OflHaico, npH 3tom 
pe3Ko yMeHbiiiaeTc» cpOK cjiy»<6bi JiaMnbi, ecjiH OHa paGoTaer b o6biMHOM 
HenpepbiBHOM pe>KHMe. B npe;uiaraeMOM H3o6pereHHH Hcnojib3yeTca 
3jieKTpHHecKHH MOAyJiaTop 30, c noMombio KOTOporo Ha jiaMny 4 noaaeTCfl 
KOpOTKHH MomHbiH HMnyjibc TOKa hjih Hanpa>KeHHfl, Bbi3biBaK)mero npeBbiuieHHe 
paccenBaeMOH jiaMnoii moiuhocth hbji HOMHHajibHofi. HccjieAOBaHH^, npoBeaeHHbie 
aBTopaMH c jiaMnofi OSRAM THn ELC (TepMaHHa), HMejomefi HOMHHajibHyio 
MomHOCTb Ph=250Bt, noKa3anH, hto TeMnepaType 2800°K cooTBeTCTByeT 
MOujHOCTb 150Bt, npn Tone 9A h Hanp*>KeHHH 17B. Ecjih tok noBbicirrb no 12,5A 
Ha npoMe>icyTOK BpeMeHH 0,2 c, to b jiaMne GyaeT pacceHBaTbca MomHOCTb 360Bt, 
hto b 1.45 pa3a 6ojibiue HOMHHajibHOH (4)wr. 2a). Tlpn stom TeMnepaTypa flocraraer 
3600°K, T.e. npH6jiH5KaeTc» k MaKCHMaJIbHOH. B pe>KHMe, Kor^a cpeflHHH 
TeMnepaTypa hhth nopaflica 2800°K, a Ha KOpOTKoe BpeM* (0,2c) flocrHraeTca 
MaKCHMajibHaa TeMnepaTypa 3600°K, jiaMna 4 mo>kct 4>yHKUHOHHpoBaTb oneHb 
npoAOJi>KHTejibHoe BpeM* 6e3 aerpaaauHH hjih pa3pymeHH5i. BpervjeHHOH ^HarpaMMe 
mouihocth JiaMnbi OTBenaeT BpeMeHHan ^warpaMMa CBeroBoro H3JiyHeHH« 
npHBe^eHHan Ha <J)Hr. 26. OopMa CBeroBoro HMnyjibca mo>kct otji hh aTbCH ot 
(})opMbi 3JieicrpHHecKoro b CHjiy TenjiOBOH HHepuHH hhth HaKana 37. TeruioBaa 
HHepuH^i 3aBHCHT ot ^HaMeTpa hhth Haicajia 37. npn npaicrHHecKOM npeaejie 
AnaMeTpa hhth 37 0,2mm, BpeMA TenjiOBOH HHepunn cocraBjweT 0,04c, a 
MHHHMajibHa^i fljiHTejibHocrb CBeroBoro HMnyjibca T2 Ha nojiyBbicoTe Moxcer 
AOCTHraTb 0,1c. Rnx JiaMnbi MomHOCTbio 250Bt b TaKOM HMnyjibce MO^ceT 6brrb 
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cocpeflOTOHeHO no SOflac cbctobom 3HeprHw npM fljiHTejibHOcrn 0,2c no 
nojryBbicoTe. riyreM peryjinpoBaHH* TOKa jiaMnbi 4 MoayjiHTopoM 30 Taione 
ocymecTBji5ieTC5i nepecrpoHKa cneiopa H3JiyHeHH*i jiaMnbi 4. Ha nepBofi 4>a3e 
fljiHTejibHOCTbK) Ti tok jiaMnbi HH>Ke HOMMHajibHoro, TeMnepaTypa HHTH 37 2800°K 
h MaKCHMyM M3JiyHeHM5i jiokht b HK o6jiacTH cneiopa (1030hm). Ha BTopoii (J)a3e 
TeMnepaTypa hhtm 37 aocTHraeT 3600°K h MaKCHMyM H3JiyHeHH5i nepecrpaHBaerca b 
KpacHyio (800hm) o6jiacTb ((})Hr. 2 c). CooTBercrBeHHO M3MeH«ercH nonn H3JiyHeHHH 
jieacama* b o6jiacrrH 1100-2500hm- Phk h 600-*-1100hm - P K (pnc. 2jx). 
^onojiHHTejibHO, nun aBTOMaraHecKOH 3amwTbi JiaMnbi 4 ot pa3pymeHHH b 
MO/iyjiHTope 30 npOH3BOflHTCfl HenpepbiBHoe H3MepeHHe conpOTHBjieHim JiaMnbi. 
npH noaane HMnyjibca TOKa Bbiuie neM HOMHHajibHbin, conpoTHBjieHHe hhth HaKajia 
37 yBejiHMHBaeTca, h b momcht x m (<})Hr. 2e), Konaa conpoTHBjieHHe flocrnraer 
KpHTHHecKOM BejiHMHHbi, Moayjurrop 30 aBTOMaTHMecKH orpaHHHHBaer 
pacceMBaeMyK) MomHOcrb. C 3toh uejibK) Moayjurrop 30 coaep>KHT H3 m ep htcji b 
conpoTHBjieHHe 38 hhtm HaKajia 37 JiaMnbi 4, CB«3aHHbiM c peryjiHTOpOM TOKa, 
Hanpa>KeHH5i hjih moluhocth. 

Cnoco6 o6pa6oTKH pa3JiHHHbix SwoTKaHeiS c noMombK) npeaJiaraeMoro 
ycrpOHCTBa onpe^ejieH hcxoam H3 creneHH BOcnpHMMMMBOCTM toh hjih hhoh 
6HOTKaHH k napaMeTpaM o6jiyHeHH*. B nacTHOCTH jxnn yaajieHH* bojioc cnoco6 
Hcnojib30BaHH5i ycrpoficTBa onpeaejieH no cBOHCTBaM koxch h bojiochhoh 
jryKOBHUbi(cM. HanpHMep, A. Waldman et all Laser hair removal: theory and clinical 
experience Proc. of SPIE 1998 vol. 3245 p.p. 318-321). 

Pacwerbi, npoBcaeHHbie no pa3pa6oTaH hoh aBTOpaMH MaTeMaTHnecKOH 
MOjiejiH, noKa3ajiH, hto Heo6xoflHMbi jxbc $a3bi HarpeBa: jyiHTejibHbin (npeziHarpeB) 
h KpaTKOBpeMeHHbiH (HarpeB h pa3pyineHHe). KpoMe Toro, jxjih <j)OToaecTpyKUHH 
bojiochhoh <j)OJUiHicyjibi Heo6xo,aHMO CHanajia oxjia^HTb BepxHHii cjioii ko>kh 
(3 n h Aep m h c) 3aTeM, npoAOJi>Ka5i oxjia>KflaTb HannHaTb o6jTynaTb Koacy. 

^eiicTBHTejibHO, b o6jiacTH cneicrpa 1100^2500hm KO^ca o6jiaaaer cnjibHbiM 
nomomeHHeM (nonnoiueHne BOflbi) h cjia6biM pacceaHHeM. Ha oxaejibHbix ynacTicax 
cneiopa H3JiyneHHe Mo^cer rjry6oKO npoHHKaTb b KO>Ky. B flnana30He 600-1 100hm 
npeHMymecTBeHHbiM norjiomeHHeM o6jiaflaer MejiaHHH h reMorjio6nH KpoBH. 
TaKHM o6pa30M, Ha nepBon <J)a3e B03flencTBHfl H3JiyHeHHH Ha Koacy ocymecTBjiaercfl 
ee HecejieKTHBHbin HarpeB 3a chct norjiomeHH* H3JiyneHHfl boaoh. Ha BTopofi (J)a3e 
ocyuuecTBji5ieTCfl cejieKTHBHbin HarpeB crpyKTyp ko>kh coaep^Kamnx MejiaHHH 
(anHAepMHC, ctboji BOJioca, MaTpHKC KjieroK BOJiocflHOH jiyKOBHUbj) h reMorjio6nH 
(KpOBeHOCHbie cocyAbi, BeHbi). Pojib nepBOH 4 )a3bI coctoht b npe^HarpeBe 
nopa>KaeMOH uejin (BOJiooma* jiyKOBHua, KpOBeHOCHbiii cocya) c 30-36°C no 45- 
55°C, (hto HH>Ke TeMnepaTypbi aeHaTypaunn 6ejiKa). 3to npoH3BOflHTC>i c uejibio 
yMeHbiueHHfl ypoBH* 3Heprnn Heo6xo,aHMOH juia HarpeBa Ha BTopoii $a3e. Ha 
BTopoii <J)a3e kopotkhm HMnyjibcoM ocymecTBJiaeTCfl HarpeB nopa>KaeMofi uejin 
(BOJiocaHaa jiyKOBHua, cocya) ao TeMnepaTypbi aeHaTypauHH 6ejiKa 65-75°C. 

06bIHHO MaKCHMyM OCBemeHHOCTH HaXOAHTCM Ha nOBepXHOCTH HJIH B 

npnnoBepxHOCTHOM cjioe kom<h. 3to He no3BOJifler ocymecTBHTb paBHOMepHbiH 
HarpeB rjiy6nHHbix cjioeB ko^ch. HajiHHHe KOHTaKTHoro oxjiaAHTejw 16 c 
OTpnuaTejibHoii TeMnepaTypoii, nozmep^cHBaeMOH xojiOAHjibHHKOM b BH^e 
TepM03JieKTpHHecKHx 3JieMeHTOB 14 hjih TepMopa^HaTopoM 15 c uHpicyjinpyiomeH 
BOflofi, no3BOJi5ieT CHH3HTb TeMnepaTypy noBepxHOcrn h npnnoBepxHOCTHoro cjio«, 
a Taioice cMecTHTb MaKCHMyM TeMnepaTypbi Ha nepBofi 4*a3e b rjiy6b kohch. 
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KoM6HHnpy*i TeMnepaTypy oxjiaflHTejia h MoiUHOCTb jiaMnbi mo)kho njiaBHO 
ynpaBji^Tb npo$H.neM TeMnepaTypbi BHyrpH kohch. 3tot acJxfreKT mohcho 
HcnoJib30BaTb j\nn cejieKTHBHoro nopa>KeHHfl KOJiJiareHa c uejibio cth Myjm ijh h ero 
pocra. 

Ha pHC. 3 noKa3aH THnnnHbifi npo^mib TeMnepaTypbi BHyipH kohch, paccHHTaHHbiH 
Mix cjiynas KOHTaKTHoro oxjiaaHTejia M3 KpncTajuia cantjDHpa c TeMnepaTypoii -10°C 
m jiaMnbi c HOMHHajibHOH MomHOCTbio 250Bt h TeMnepaTypoii hhth 3600°K nepe3 
ocBemaeMbiii ynacrroK ko>kh 1.5x1.5 cm 2 h nepe3 1 ceK nocjie Hanajia bo3A6mctbha 
(nepBaa <J>a3a). K MOMeHTy OKOHMaHna 3toh <J>a3bi 3a cneT Hcnojib30BaHHfl 
KOHTaKTHoro oxjia^HTejm 16 TeMnepaTypa 6a3anbHofi MeM6paHbi noHHxceHa jxo 
17°C. 3to no3BOJiaeT 3amiTTHTb snnaepMHC ot nopa>KeHH* Ha BTopofi $a3e. 

Ha <j> Hr - 4 noKa3aHbi BpeMeHHbie anarpaMMbi TeMnepaTypbi (BTopaa <J)a3a) 
6a3ajibHofi MeMGpaHbi (KpHBan 1), cthm-kjictok (KpHBaa 2) h MaTpHKca KjieroK 
bojiochhoh 4>ojiHKyjibi (KpHBa* 3). ropH30HTajibHafl np^MaH (4) cooTBercTByer 
TeMnepaType aeHaTypauHH 6ejiKa. MaKCHMajibHaa TeMnepaTypa JiaMnbi HaxajiMBaHMH 
3600°K, nHKOBan MomHOCTb b 1.45 pa3 6ojibiue HOMHHajibHOH, nHKOBaa njioTHOCTb 
moiuhocth H3JiyHeHH* b flMana30He cnenrpa 600-^1 IOOhm 81,6Bt/cm 2 , pa3Mep 
nHTHa 1.5x1.5 cm 2 , AJiirrejibHocTb BTOpofi <})a3bi 0,2ceK. J\j\si aocTH>KeHHa 3<J)4)eKra 
TepMMMecKoro nopa^ceHH^ bojiocahoh jiyKOBMubi 35 Heo6xoflHMO HTo6bi 
TeMnepaTypa b o6jiacrrM nannjuibi, cthm-kjictok aocTwrajia TeMnepaTypbi 
AeHaTypauHH 6ejiKa T.e. 65-75°C. PacMerw, npoBeaeHHbie Ha ocHOBe Moaejien ko^kh 
h bojiocahoh JiyKOBHUbi c Hcnojib30BaHHeM .aaHHbix onncaHHbix b jiHTepaType (M. 
H. Niemz "Laser-Tissue Interaction, Fundamentals and Application", Springer, 1995) 
noKa3biBaK)T, hto jxjih KOHcrpyKUHH npH6opa, onHcaHHoro Bbiine, orrrHMajibHbiH 
cnoco6 <J)OTO,aecTpyKUHH bojiochhoh <})OJijiHKyjibi coctoht b ane^yiomeM: Koacy 
npe^BapHTejibHO ox.na>KAaK)T 3a chct KOHTaicra c Merajiji hhcckoh njiacTHHoii 16 h 
flHSjieicrpHMecKOH npH3Moii 12, 3aTeM, coxpaHaa KOHTaicr h npoaojixcaa oxjiaacaaTb, 
HarpeBaiOT .aepMHc H3JiyMeHweM b flwana30He 1100-2500 hm c MaKCHMyMOM 1300- 
1400 hm h njioTHOCTbK) 10-60 Bt/cm 2 h c fljiHTejibHOCTbK) 0,1-100 cex. Ha BTopofi 
<j>a3e, HenocpejscTBeHHO aneayiomeH 3a nepBOH, npoBOflHTca flecTpyKm-w b 
bojiochhoh 4>ojuiHicyjibi H3JiyMeHHeM AJnrrejibHOCTH 0,05-1 ceK b Anana30He 600- 

1200 HM C MaKCHMyMOM B o6jiaCTH 600-1000 HM H nJIOTHOCTbK) MOmHOCTH 80-800 

Bt/cm 2 . 

Cnoco6 Hcnojib30BaHHfl ycrrpoiicTBa jxnn KoaryjiauHH KpoBeHOCHbix cocyaoB 
onpe^ejieH b ochobhom H3 onTHnecKHX cbohctb reMonno6HHa(cM. Hanpniwep 
T.G.Pfefer et all Laser treatment of port wine stains: three dimensional simulation 
using a biopsy-defined geometry in an optical-thermal model Proc. of SPIE 1998 vol. 
3245 p.p. 322-333). Taioice KaK h b cjiynae bojiocahom <J)OJiJiHKyjibi Heo6xoflHMo 
npe^BapHTejibHoe oxjia^aeHHe, 3aTeM, o^HOBpeMeHHO c oxjia^aeHHeM o6jiyneHHe b 
nne (f)a3bi. Pacnerbi noKa3biBaK)T, hto Ha nepBoii <^a3C jyiHTejibHOCTbio 0,1-100 ceK 
o6jiyMeHHe npoH3BOflHTca H3JiyneHHeM b AHana30He 500-2500 hm c MaKCHMyMOM b 
o6jiacrH 700-1500 hm h njioTHOCTbK) moiuhocth 1-50 Bt/cm 2 . Ha BTopoii $a3e mix 
KoaryjiauHH cocyaoB hjih bch jxji wTejibHocrb B03fleficTBHfl ,aoji>KHa 6biTb 0,05-1 ceK 
b AHana30He 400-1200 hm c MaKCHMyMOM b o6jiacTH 500-1100 hm h ruiOTHocrbio 
moluhocth 10-500 Bt/cm 2 . 

OnncaHHoe ycrpoHCTBo Moacer npHMeHirrbca TaK^ce jinx cejieKTHBHoro 
noBpe^caeHH5i KOJiJiareHa aepMHca c uejibio cth Myjia un h ero pocrra h KaK aneflCTBHe, 

yjiyHllieHH^ KOCMeTHHeCKHX CBOHCTB KO>KH - CHH>KeHHe MOpmHHHCTOCTH, 
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noBbimeHHe 3ji£icthhhocth. KaK noKa3ajiH pacHerrbi Ha ocHOBe Hameil MOflejw c 
Mcnoji b30BaHMCM jiMTepaTypHbix AaHHbix (A. Welch, Optical-Thermal response of 
laser-irradiated tissue. Plenum Press, NY., 1996), onTMMajibHbiM pokhmom nsin 
cejieKTH b Horo nopaaceHH* KOJiJiareHa c noMomwo onHcaHHoro ycrpoficTBa flBJiaeTC* 
cjieayiomHM: Koacy oxjia>KuaK)T 3a cner KOHTaicra c MeTajuiHHecKOH njiacTHHofi 16 h 
^MajieicrpHMecKOH npH3Moii 12 h o6jryMaK)T cBeroM jiaivin HaicajiHBaHHa b flnana30He 
600-2500 hm c jxji MTejibHOCTbK) 0,1-100 ceK c njiOTHOCTbK) moiuhocth ot 10 ao 500 
Bt/cm 2 . npH 3thx pe>KHMax, 3a cneT OAHOBpeMeHHoro oxjia^caeHH* noBepxHocrH h 
o6i>eMHoro HarpeBa ziepMHca H3JiyHeHHeM jiaMnw HaicajiHBaHHfl, MaKCHMyM 
TeMnepaTypbi CMeiuaercfl b rjry6b ko>kh, h nopa>KeHHe cjioh KOJiJiareHa nponcxoflHT 
BHyTpM ^epMHca npH coxpaHeHHH snnaepMHca. Oxjia>icaeHHe kohch npn 

HCnOJlb30BaHHH OHHCaHHOrO yCTpOMCTBa MO^CeT npOHCXOflHTb npH CKOJlb^CeHHH 

BflOJib noBepxHocrH c coxpaHeHHeM TenjiOBoro KOHTaicra. B 3tom cjiynae hobmh 
Heo6jiyMeHHbiM ynacrroK ko>kh CHanajia conpHKacaerca c MeTajuiHHecKOH njiacrHHoH 
16 h npe^BapHTejibHO oxjia^aerca, a 3aTeM 3tot ynacTOK conpHKacaerca c 
npH3MOH 12 h oxjia^caaeTCH oflHOBpeMeHHO c o6jiyneHHeM. 

H3o6pa^ceHHbie Ha <])hi\ 5 ynpomeHHbie (b bhjxq mnnuoB) BapnaHTbi 
HaKOHenHHKa npeAJiaraeivioro ycTpoficTBa OTJiHHaKrrcfl TeM, hto b hhx npo3paHHbiii 

AHSJieKTpHK 12 BblHOJlHeH COCTaBHbIM (pa3fleJieHHbIM Ha flBe nOJIOBHHbl B^OJIb 

njiocKOCTH CHMMerpHH 39) H3 MaTepwajia, norjiomaiomero BpeflHoe njvi 
o6pa6aTbiBaeMoii 6noTKaHH H3JiyMeHHe jiaivinbi 4, T.e. b hcm coBMemeHbi 4>Yhkuhh 
^HJibTpa 8. IlpH 3tom, Ka>KZ*afl H3 nojioBHH 3aKpenjieHa Ha noABH>KHbix 3jieivieHTax, 
oahh nacTH KOTopbix BbinojiHaer pojib pe(J)jieKTOpa 6 c (J>yHKi4Heii (JuDKycnpoBKH 
H3JiyMeHH^ ot jiaivinbi 4 Ha 3a(})HKCHpoBaHHOM Meacay nojiOBHHaMH npo3panHoro 
AHSjieiapHKa 12, HanpHMep nyreM 3jieMeHTapHoro 3a>KHMa, <J)parMeHTe komch 17. 
ITojioBHHbi pe^Jieicropa o6*be/iHHeHbi c pyn ksmh 40, npn CMbiKaHHH KOTopbix BOKpyr 

OCH 41 npOHCXOAHT 3a>KHM K02KH 17. YcTpOHCTBO C TaKHM HaKOHCHHHKOM 6oJiee 
yA06HO MCnOJlb30BaTb B flOMaiUHHX yCJIOBHtfX. 

KaK bhaho H3 <f>Hr. 5 (a, 6, b) BHyTpeHHH* noBepXHOCTb petjxneicropa 
"mnnuoB" b coMKHyroM coctoahhh HMeer sjijiHnTHHecKyio <J)opMy. Ecjih b oahom 
4)OKyce 42 3juiHnca noMemeHbi cnnpajib hhth Hanajia 37, to HcnycKaeMoe H3 3toh 
hhth H3JiyMeHHe 34 nocjie OTpa^ceH ot 3jijiHrrfHHecKOH noBepxHocrH 
KOHueHTpHpyeroi bo btopom <})OKyce 43. HcKa>KeHHe xoaa jiyneft 34 H3-3a HajiHHH* 
AH3jieKTpMHecKoro 3JieMeHTa 12 6yaer MHHHMajibHbiM, ecjiH ncnycicaeMbie H3 
OAHoro <J)OKyca 42 h OTpa>KeHHbie ot BHyrpeHHeH noBepxHOCTH 3JijiHnca jiynn 6yayT 
na^aTb Ha stot 3JieivieHT HopMajibHO. fljia 3Toro AHSJiempHHecKMH 3JieivieHT 12 b 
ceneHHH aojDiceH 6biTb KpyroM. Bo3MO>KHa h MHororpaHHaa 4>opfvia (6ojiee 
TexHOJiorHMHa npn H3roTOBjieHHH). OpneHTauHa rpaHen h hx hhcjio Bbi6Hpaercfl b 

COOTBeTCTBHH C yCJIOBHeM KOHUeHTpaUHH MaKCHMajlbHOH flOJIH H3JiyMeHH>l BO 

btopom <})OKyce 43 sjuinnca. 

Ha 4>hi\ 5a npeacTaBjieHbi "uiMnubi" c 4>opMOH BHyTpeHHeii noBepxHOCTH 7 
pec|>.neKTOpa 6 b bhjxo sjuinnconfla BpameHH* h cnnpajibio hhth HaKajia 37, 
opneHTHpoBaHHOH BflOJib 6ojibiiiOH och 39 3JijiHncoH,qa. B 3tom cjiynae H3JTyHeHHe 
hhth Hanajia 37 HcnycKaerca npeniviymecTBeHHO nepneHflHKyjiapHO stoh och 39 
sjuinncoHaa, h OTpa>KaHCb ot BHyrpeHHen noBepxHOCTH 7 pe4)Jieicropa 6 nonaflaeT 
Ha AH3JieKTpHHecKHH 3JieMeHT 12, KOTOpbifi BbinojiHeH b <J)opMe uiapa 44 h 
3aKpenjieH c noMombio ^HKcaTOpa 45, co Bcex cropoH h KOHueHTpHpyerca b 
o6jiacrrH BToporo 4>OKyca 43 sjuinncoHzia, coBnaaaK)men c ueHTpOM 46 uiapa 44. 
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Ha <J>nr.56 h 5b npeacTaBjieHbi "mnnubi" c ^opMofi BHyrpeHHefi 
noBepxHOCTM 7 pe(J)jieKTopa 6 b bhac 3 ji ji h fitmhccko ro UHjiHHjipa h cnHpanbK) hhth 
Haxajia 37 opneHTHpoBaHHOH BAOJib o6pa3yiomeH unjiHHflpa. B stom cjiynae 
M3JiyMeHMe hhth Haicajm HcnycicaeTCfl ripen MymecTBeHHO nepneHaHKyjiflprio 
o6pa3yiomeH unjiHHapa h, oTpa>Kaacb ot BHyrpeHHen noBepxHOcra 7 pe^jieicropa 6 
KOHueHTpHpyeroi bo btopom (J)oicyce 43 sjuinnca. npH 3tom, npHBeaeHHa* Ha 
4>nrypax 4>opMa ^H3JieKTpHMecKoro sjieMetrra 12 (npH3Ma 47 hjih uhjihh^p 48) He 
H3MeH5ieT HanpaBjieHHe H3jiyneHH5i 34. 

Ha 4>Hrype 6 H3o6pa>KeH BapnaHT uhjimhapmhcckoh jiaMnbi HaicajiHBaHti* 4 c 
nerbipbivw hhtsmh HaKajia 37 b oahom 6ajuiOHe, npe£Ha3HaHeHHOH fljm 
Hcnojib30BaHH5i b HaKOHewHHKe c oxjia^icaeHHeM. Ecjih hhth HaKajia b jiaMnax 
H3 roTo bji e h bi TaK, hto ee reoMeTpHnecKHe pa3Mepbi b ruiocicocTH, 
nepneH^HKyji^pHOH ocBemaeMOH noBepxHOcra 6noTKaHH 17, HaMHoro MeHbiue 
pa3MepOB hhth b apyrnx HanpaBjieHHHx, to H3jTyneHHe ot Hee ncnycKaerc* 
npenMymecTBeHHo napajuiejibHo 3toh hjiockocth. B pe3yjibTaTe cHH>KaK>TC$i noTepn 
Ha B3anMHoe nepepacceaHHe H3JiyHeHHfl oahoh hhth HaKajia Ha apyrae h 

3(J)<l)eKTHBHOCTb yCTpOHCTBa B UeJIOM B03paCTaeT. PacnOJ10>KeHHe HeCKOJIbKHX HHTeH 

HaKajia b o^hoh KOJi6e no3BOjiaer b npnHunne H36aBHTbca ot Hanpasjunomnx 
B03flyuiHbiH noTOK oxjia^caeHHH Tpy6oK, yMeHbiiJHTb TenjioBbie noTepn nepe3 ra3, 
cBeTOBbie noTepn Ha KOJi6ax h HanpaBjiAiomnx B03,oyx Tpy6Kax, a TaKace noBbiCHTb 
TcxHOJiorHHHOCTb H3 toto b ji e h H5i jiaMn flji5j aaHHoro yCTpOHCTBa 3a cner ynpomeHHfl 

KOHCTpyKI^HH TOKOBBOflOB. 

Ha (jwr. 7a H3o6pa>KeHO ceneHHe b njiocKocTH hhtch HaKajia 
H3roTOBjieHHoro HaKOHenHHKa, npe/uiaraeMoro b paMKax aaHHoro H3o6pereH hh, a 
Ha (J)nr.76 - ceneHne b njiocKOCTH rjiaBHOH onrHnecKOH och c<J)epHHecKOH Macro 
pe(|)jieKTopa 6. Pe^Jieicrop 6 npcacraBji^eT c6opHyK> ko h crpy ku hk) H3 njiacTHH. 
Herbipe rajioreHOBbie JiaMnbi BKjieeHbi b Kpo h uitc h h bi 49, KOTopbie b cbok) onepeflb 
3aKpenjieHbi k njiacrrHHaM pecjuieicropa BHHTaMH 50. B 3KcnepHMeHrrajibHOM MaKeTe 
Hcnojib30BajiHCb nerbipe JiaMnbi THna ELS OSRAM. H3JiyMeHHe JiaMn 4 nepe3 

CTeHKH KOJl6bI H KBapUCBOH Tpy6KH 5 np^MO, HJ1H, OTpa>Ka5!Cb OT nOKpblTbDC 

cepe6poM ctchok pe(J)jieKTopa, H3roTOBjieHHoro H3 cnjiaBa ajiioMHHHfl, nona^ajiH 
nepe3 cneicrpajibHbiH (JmjibTp, coctoaiiihh H3 py6nHa, tohkoto cjioh BO^bi h 
KBapueBOH njiacrrHHbi Ha cancfmpOBbiH ^najieiopHHecKHH 3jieivieHT 12, a 3aTeM Ha 
noBepxHOCTb kohch. B 3KcnepHMeHTe noBepxHOCTb koxch oxjia>icaajiacb 
nocpe^CTBOM CHcreMbi oxjia^eHH* Ha ocHOBe sjicmchtob nejiTbe Map km TB-17- 
0,1. 

CeHeHne BOJiHOBoaa b KOHTaicre c ko>kch cocrraBJi*jio 15x15 mm. B o6jiacrH 
cneiapa 650-1200 hm njioTHocrrb moiuhocth Ha noBepxHOcra kohch Ha 1 <f>a3e, 
AJiamefica 0,5-1 ceK cocraBjiaeT 20Bt/cm 2 , a Ha BTopon zuiflmencH 0,2 ceic - 85 
Bt/cm 2 . Kan noKa3biBaK)T pacnerbi, stoh njiOTHOCTH flocTaTOHHO rjix noBpexcaeHHa 

BOJIOCflHOH JiyKOBHUbl. 




<J>opMyjia H3o6pereHHfl. 
ycTpowcTBO Rjin TepaneBTMMecKOM m KOCMerojiorMHecKOH 4 )OTO °6pa6oTKH 
6HOTKaHH, coAep>Kamee 6jiok nnTaHHa h noMeiueHHbie b KOpnyc hctohhhk 
sjieicrpoMarHHTHoro H3JiyHeHHH, BbinojiHeHHbiK b BHfle jiaMnw HaKajiHBaHna, 
pe(f)jieKTOp ajia KOHueHTpauHM 3Toro H3JiyHeHHH Ha o6pa6aTbiBaeMyio 6HOTKaHb, 

np03paMHbIH AH3JieKTpHK B BHfle BOJIHOBOAa, COeAHHCHHblH C CHCT6MOH 

oxjia>*caeHH5i m HaxoAfliAHHca b KOHTaicre c o6pa6aTbiBaeMofi 6HOTKaHbK), a TaioKe 
cneKTpajibHbin <J)HJibTp, oTjiMMaKDmeecfl TeM, hto jiaMna HaKanHBaHRH coeAHHeHa 
c 6jiokom nHTaHHfl nepe3 MO^yjiHTop, KOTOpbiii coAep>KHT H3 m ep HTeji b 
conpoTHBJieHH5i hhtm HaKajia JiaMnw h peryjurrop moluhoctm, a BHyTpeHHaa 
noBepxHocrb petjxneicropa npeACTaBJiaer co6oh 3epKajibHyio noBepxHOCTb, 
BbinojiHeHHyio c AonojiHHTejibHOH (JjyHKUHen B03BpaTa M3JiyHeHHfl, OTpa>KeHHoro 
ot o6pa6aTbiBaeMOH 6noTKaHH, oGpaTHO k 6HOTKaHM. 

2. yCTpOMCTBO TepaneBTHMeCKOH H KOCMeTOJIOrHHeCKOH (})0T006pa60TKH 

6noTKaHH no n. 1, OTjinnaiomeecfl TeM, hto cneicrpajibHbiH 4>HJibTp Mom 6brrb 
BbinojiHeH b BMfle nonnomatomero <j)HjibTpa. 

3. ycrrpoMCTBO jxsih TepaneBTMHeCKOH m KOCMerojiorMHecKOH (J)OTOo6pa6oTKH 
6noTKaHH no n. 1, OTjiHHaiomeecH TeM, hto cneiapajibHbiH (J)HJibTp Moacer 6brrb 
BbinojiHeH b BHjxe jiiOMHHecueHTHoro npeo6pa30BaTeji5i. 

4. ycTpoiicTBO jxjih TepaneBTHHecKOH h KOCMerojiorMHecKOH (|)OTOo6pa6oTKH 
GMOTKaHH no n. 1, OTjiMHaromeecH TeM, hto cneKTpajibHbiH <|)H.nbTp MO^cer 6bm> 
BbinojiHeH b BH^e OTpaacaiomero noKpwTH^ pe^jieicropa. 

5. yCTpOHCTBO JXJIH TepaneBTMHeCKOH H KOCMeTOJIOrHHeCKOH (})OT006pa60TKH 

6HOTKaHH no n.l,, OTjiHHaK)meecfl TeM, hto npo3panHbiH AH3JieKTpHK pacnojioaceH 
b MerajiJiMnecKOM onpaBe, 3aKpenjieHHOH BHyrpM Kopnyca, k KOTopofi c oahom 
cropoHbi BnjioTHyio npHCoeAHHeHa, HaxoAamaaca b KOHTaicre c 6noTKaHbK) 
MerajiJiMnecKafl njiacTHHa, coeAHHeHHaa c cncreMOH oxjiaacAeHMa, 

6. yCTpOMCTBO AJ15I TepaneBTMHeCKOH H KOCMeTOJIOrHHeCKOH (J)OT006pa60TKH 

6HOTKaHM no n. 1, oxjiMHatomeeca TeM, hto norjiomaiomHiS M3JiyHeHHe (J)HJibTp 
BbinojiHeH b BHAe, o6pa3yiomeH c ahsjicktpmkom onTHnecKHH bojihoboa, 
C3habmh CTpyicrypbi: jTK)MHHecqeHTHbiH npeo6pa30BaTejib - oxjiaxcAatomaa 
He3aMep3aK>ma5i >KHAKOcrb - onTHnecKHH TeanoH30JMrrop. 
7 ycrpoficTBO ajiji TepaneBTHHecKOH h KOCMerojiorMHecKOH (})OTOo6pa6oTKH 
6noTKaHH no n.l, OTJiMHaiomeecfl TeM, hto o6jiacrrb BHyrpeHHen noBepxHOCTM 
pe4>JieKTopa, pacnojio>KeHHafl HaA JiaMnofi HaKajiHBaHHH, MMeeT $opMy nacrM 
3JiJiHncoMAa HJiM c4>epbi c ueHTpoM KpHBM3Hbi b ueinpe 6jiH>KaHiiieH k jiaMne 
rpaHH BOAHOBOAa, a o6jiacTb BHyTpeHHen noBepxHOCTM pe^Jieicropa, 
pacnojio>KeHHafl Meacay JiaMnofi HaKaJiHBaHH$i m 3tom rpaHbK) HaioiOHeHa k 
nocjieAHefi noA TynbiM yrjiOM. 

8. yCTpOMCTBO AJIH TepaneBTMHeCKOH H KOCMeTOJIOrHHeCKOM <})0T006pa60TKM 

6HOTKaHM no n.7, OTjiHHaK>meeca TeM, hto o6jiacrb BHyTpeHHeii noBepxHOCTM 
pe(J)jieKTopa, pacnojioaceHHaa Me>KAy JiaMnon HaKajiHBaHHfl h 6jiH>KaHiiieH k Heft 
rpaHbK) BOJiHOBbAa npeACTaBjiaer co6oh 6oKOByio noBepxHOCTb yceneHHbix 
KOHyca MJiH npaBHjibHOH neTbipexyrojibHOH nnpaMHAbi, MaJibiM ocHOBaHHeM 
KOTopbix HBjinercn yKa3aHHaa rpaHb, a AByrpaHHbifi yroji Me>KAy Hefi h 6okoboh 
noBepXHOCTbio mjim rpaHbK) jiokmt b npeAejiax ot 115° ao 120°. 

9. ycTpoficTBO una TepaneBTMHeCKOH m KOCMerojiorMHecKOH 4 )OTO °^P a ^ OTKM 
6noTKaHH no n.l, OTjiMHaK)ineecfl TeM, hto pecjxneKTop m npo3paHHbifi 
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AM3JieKTpMK BbinOJIHeHb! H3 flByX HOJIOBHH C o6lUefi OCbK) BpaU|eHH5!, Ha OflHOM 

H3 nojiOBHH pec})jieKTopa c BHyrpeHHen crropoHbi pacnojio>KeHa jiaMna 
HaKajiMBaHH*, Ka>jcaa* M3 nojiOBHH npo3paMHoro flHSjieicrpHKa Mo^cer 6brrb 
BbinojiHeHa c ^yHKunefi cneicrpajibHoro (JmjibTpa m 3aKpeaneHa Ha 
cooTBercTByioineH iiojiobhhc pe^jieicropa c yneroM pa3MemeHH* 6HOTKaHH 

Me^Cay nOJlOBMHSMH flH3JieKTpHKa, B COMKHyTOM COCTOflHHH nOJIOBHH 

pecjxneKTopa. 

10. YcTpoHCTBO ajih TepaneBTHHecKOH h KocMerojiorHHecKOH 4>OTOo6pa6oTKH 
6woTKaHH no n. 9, OTjinHaiomeeca TeM ,hto BHyrpeHHM^ noBepxHOCTb 
pecjxneicropa, b comkhytom coctohhhh ero nojiOBHH, npe^CTaBjmer co6oh 
ajijiHncoHA BpameHH^, b oahom ero (J)OKyce pacnojio^ceHa cnnpajib hhth Haxajia 
jiaMnbi, ocb KOTopofi OpHeHTHpOBaHa BAOJib 6ojibuiOH och sjijinncoima, 
nojiOBHHbi npo3panHoro flH3jieicTpHKa BbinojiHeHbi b BHAe uiapOBbix cerMeHTOB, c 
ocHOBaHHMMH napajmejibHbiMH 6ojibiiJOH och 3JijiHncoH^a h och BpameHHH 
nojiOBHH pecfcjieKTopa, ujapOBbie cerMeHTbi 3aKpenjreHbi Ha nojiOBHHax 
pe<|>jieKTopa c yneroM coBnaaeHHa hx o6mero ueHTpa co BTopbiM 4>OKycoM 
3juiHncoH,aa h pacnojio^ceHHofi M«Kfly mapoBbiMH cerMeHTaMH 6noTKaHbK) 

1 1 . YcTpoHCTBO nnn TepaneBTHHecKOH h KocMerojiorHHecKOH <J)OTOo6pa6oTKH 
6noTKaHH no n. 9, OTjinnaiomeecfl TeM- hto BHyrpeHHHfl noBepxHOCTb 
pecjxneicropa, b comkhytom coctohhhh ero nojiOBHH, npcacraBji^eT co6oh 
noBepxHOCTb sjuinnTHnecKoro unjiHHflpa, o6pa3yioiixafl KOToporo napajijiejibHa 
och BpameHH^ nojiOBHH pe^meicropa, Ha ypoBHe oaHoro <J)OKyca 3JiJinnca 
pacno.no>KeHa cnnpajib hhth HaKajia jiaMnw, ocb KOTopofi OpHeHTHpOBaHa 
napajuiejibHO o6pa3yiomeH 3jijiHnTHHecKoro unjiHHflpa, a nojiOBHHbi 
npobpaHHoro flnsjieicrpHKa BbinojiHeHbi b BHjxe nojiOBHH unjiHHflpa, 
3aKpenjieHHbix Ha nojiOBHHax pecjuieicropa c yneroM coBnaaeHH* och 3Toro 
UHjiHHflpa c pacnojio>KeHHOH 7 Me^ay ero nojiOBHHaMH 6noTKaHbio h BTopon 
(J)OKajibHOH ocbio 3JijiHnTHMecKoro uHjiHH^pa, npnneM HanpaBjieHHe o6pa3yK>mefi 
UHjiHHApa ^HSjieicrpHKa coBna^aiOT c HanpaBJieHHeM opneHTauHH och cnnpajiH 
hhth HaKajia. 

12. YcTpoHCTBO jxnx TepaneBTHHecKOH h KocMerojiorHHecKOH (})OTOo6pa6oTKH 
6noTKaHH no n. 9, OTjinnaiomeecfl TeM, hto BHyrpeHH** noBepxHOCTb 
pe<J)jieKTopa, b comkhytom coctoahhh ero nojiOBHH, npeflcraBjmer co6oh 
noBepxHOCTb sjuinnTHnecKoro UHJiHHapa, o6pa3yK>mafl KOToporo napajijiejibHa 
och BpameHHH nojiOBHH pe^Jieicropa, Ha ypoBHe oahoto (J)OKyca 3JiJiHnca 
pacnojioaceHa cnnpajib hhth HaKajia jiaMnbi, ocb Koropofi opHeHTHpOBaHa 
napajuiejibHO o6pa3yK>meH unjiHHApa, a nojiOBHHbi npo3panHoro ah3 jieicrpH ica 
BbinojiHeHbi b BH^e npaMbrx npn3M, c HenpaBHJibHbiMH MHoroyrojibHHKaMH b 
ocHOBaHHH, opneHTHpoBaHHbix 6oKOBbiMH pe6paMH napajuiejibHO och 
BpameHH* nojiOBHH pe<j)jieKTopa, 3aKpenjieHbi npH3Mbi TaK, hto $OKajibHafl ocb 
3JijiHnTHHecKoro uHjiHH^pa coBna^aeT c pacnojioaceHHOH Me^ny npH3MaMH 
6noTKaHbK). 

13. YcrpoHCTBo fljifl TepaneBTHHecKOH h KocMerojiorHHecKOH <j)oroo6pa6oTKH 
6noTKaHH no n.4, OTjinnaiomeec* TeM, hto 3epKajibHaa noBepxHOCTb pe4>JieKTopa 
BbinojiHeHa H3 MaTepnajia, cejieKTHBHo OTpa>Kaiomero H3JiyneHHe c .ojihhoh 
BOJiHbi b flnana30He 600^-2500hm. 



14. YcTpotfcTBO A/m TepaneBTHHecKotf n KOCMeTO/iornsecKOM 4>oTOo6pa6oTKn 
6noTKaHH no n.1, OTJinnaiomeecFi TeM, hto hucjio xiarvin HaKa/iUBaHi/iq i/mn 
hmcjio HMTeCi HaKa/ia b oahom ziaivine MoxeT 6biTb 6o/ibiue oahom, ppi/ineM 
hi/itm HaKa/ia MoryT 6biTb nnocKHMi/i. 

15. YcTpoCicTBO ann TepaneBTunecKOM n KOCMeTOJiornnecKoi/i 4>oTOo6pa6oTKi/i 
SnoTKaHn no n. 9, oT/innaiOLueecq Teivi, hto ox/ia>KAaiomaq 
He3aMep3a»omafl xi/iAKOCTb Aono/iHi/iTe/ibHo o6naAaeT cBowcTBaMi/i 
nor/iomeHi/m L/i3/iyneHnq mjim nepei/i3/iyHeHi/iq b APyryio oSnacTb cneicrpa m 
norviemeHa b Tpy6onpoBOA, coeAHHeHHbii/i c HarHeTatomeCi noMnoCi. 

16. YcTpoMCTBO Arm TepaneBTunecKOM n KOCMeTo/iornsecKOM (|>OToo6pa6oTKi/i 
6noTKaHH no n.1., OTJinnaiomeecq TeM, hto npocrpaHCTBo BHyTpn 
pecJxneKTopa coeAHHeHO c B03AyxonpoBOAOM noAKJUonenHbiM k 
B03AyuJH0My KOMnpeccopy. 

17. YcTpoMCTBo jxnn TepaneBTunecKoui n KocMeTOJiornnecKoi/i 4>oTOo6pa6oTKUi 
SnoTKaHU no n.1., OT/innaiomeecq TeM, hto cucTeivia ox/iaxASHnq 
npo3paHHoro Ans/ieicrpuKa n MeTarmnHecKoi/i n/iacTWHbi MO>KeT coAep>KaTb 
3/ieMeHTbi fle/ibTbe. 

18. YcTpoMCTBo Jinn TepaneBTunecKoCi n KOCMeTO/iornnecKoui 4)OTOo6pa6oTKM 
6noTKaHM no n. >3, oT/ii/inaiomeecq TeM, hto JiKDMUHecueHTHbitf 
npeo6pa30BaTenb n onTunecKuCi Ten/ion30/i«Top, BXOAqmne b cshabuh- 
cTpyicrypy, Bbino/meHbi cooTBeTCTBeHHo H3 py6nHa m/ih cancfrupa c 
TUTaHOM n onTMnecKoro CTeicna, b tom nuc/ie KBapueBoro. 

19. YcTpoMCTBo A/iq TepaneBTunecKOM n KocMeTo/iornnecKOM <J)OToo6pa6oTKH 
6noTKaHn no n.1., oT/innaioLneecq TeM, hto oho Aono/iHUTe/ibHO cHa6>KeHO 
cucTeMoCi BOfl^Horo h/im B03AyiiiHoro oxna>KAeHnq Kopnyca. 

20. YcTpoMCTBo a/ih TepaneBTunecKOM m KOCMeTO/iornnecKOM <J)OTOo6pa6oTKM 
6noTKaHH no n. 3, OTJiuinaiomeecq TeM, hto b HeM 6a/i/ioH naMnw 
HaKa/iMBaHH9 i/i/h/im Tpy6Ka oKpyxaiomaa 6a/inoH Aono/iHUTe/ibHO 

/; ^>Bbino/iHeHbi c cJ^yHKui/ieCi jitoMUHecueHTHoro npeo6pa30BaTe/iq. 
■ f 2lJ)cnoco6 TepaneBTunecKoCi n/ii/i KocMeTo/iornnecKOM o6pa6oTKM ko>kh, npn 

^ — ^KOTopoM Koxy npeABapnTenbHo oxnaxAaioT, 3aieM, npoAO/ixaq 
oxnawaTb, o6/iynaK)T CBeTOM ziaMnbi HaicajinBaHnq, oT/mnaioLUMCicq TeM, 
hto jinn 4>oTOAecTpyKunn BonocqHofi jiyKOBMUbi, oS/iyneHne npon3BOAflT 
AByMq 4)a3aMM, nepBaq M3 KOTopbix npeAHa3HaneHa nnn 
npeABapuiTe/ibHoro HarpeBa AepMi/ica ao TeMnepaTypbi He Bbtwe 
TeMnepaTypbi AeHaTypauni/i n AnnTcq 0,1-MOOceK b Afiana30He 1100-2500 

HM C MaKCHMyMOM B 06/iaCTH 1300-1400 HM H n/lOTHOCTbJO MOLUHOCTM OT 

10-60 Bt/cm 2 , a BTopaq, HenocpeACTBeHHO c/ieAyiomaq 3a nepBoft, 
npeAHa3HaneHa nnn AecTpyKuw/i BO/iocqHOM ziyKOBwubi m AiinTcq 0.05-1 
ceK b Anana30He 600-1200 hm c MaxcuMyMOM b o6iiacTM 600-1000 hm \a 

/ ™jn/10THOCTbK) MOLUHOCTH OT 80 - 800 Bt/CM 2 . 

(f2z\ CnocoS TepaneBTunecKOM M/in KocMeTO/iornnecKOM o6pa6oTKM koxm, npn 
V^y^OTopoM Koxy npejaBapnTe/ibHO oxnaxAaKDT 3aTeM, npoAO/ixaq oxna>KAaTb ( 
o6/iynaK)T cseTOM ziaMnbi HaKa/inBaHnq, oT/iMnaiomnMcq TeM, hto xuifi 
cJ)OTOKoaryjiqui/in KpoBeHOCHbix cocy^OB m/im BeH oS/iyneHne npon3BOA?»T b 
ABe cj)a3bi, nepBaq H3 KOTopbix npeAHa3HaneHa a/i^ npeABapnTe/ibHoro 
HarpeBa AepMnca ao TeMnepaTypbi He Bbiwe TeMnepaTypbi AeHaTypaunw m 
A/inTca 0.1-100 ceK b Anana30He 500-2500 hm c MaKCMMyMOM b 06/iacTH 
700-1500 hm n n/ioTHocTbio moluhoctm ot 1 ao 50 Bt/cm 2 , a BTopaq, 
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1500 hm m nnoTHOCTbto moluhocth ot 1 ao 50 Bt/cm 2 , a BTopaa, 
HenocpeACTBeHHO c/ieAyiomafl 3a nepBofi, npeAHa3HaneHa jws\ Koary/iflunn 
cocyAa n/in BeHbi 1/1 AnwTCfl 0.05-1 ceK b Anana30He 400-1 200hm c 

MaKCMMyMOM B o6/iaCTH 500-1100 HM t C n/lOTHOCTbK) MOLUHOCTH OT 10 AO 

^=600 Bt/cm 2 . 

p23./3noco6 TepaneBTusecKOM mjih KocMeTo/iornHecKoPt o6pa6oTKn ko>km, npn 
V^icoTopoM KO>Ky npeABapnTe/ibHo ox/ia^aioT, 3ateM, npoAO/ixaa 
oxna>KAaTb, oS/iynaioT cBeTOM ziaMnbi HaKa/iMBaHna, OT/innaiomi/iMCfl TeM, 
hto /yifl ce/ietanBHoro noBpexAeHi/ia Ko/uiareHa AepMt/ica c ue/ibio 
CTMMy/iSuMn ero pereHepauwn 06/iyneHi/ie npoui3BOAflT CBeTOM b 
Anana30He 600-2500 hm c A/inTe/ibHocTbio 0.1-100 ceK m n/ioTHocTbio 

/ - = ^MOLUHOCTM OT 1 0 AO 500 Bt/cm 2 . 

f24?)Cnoco6 TepaneBTi/inecKoti n/ii/i KOCMeTO/iornnecKoCi o6pa6oTKH ko>kh, npn 
V_^KOTopoM KO>*<y npeABapwTe/ibHo ox/iaxAaioT, 3aTeM t npoAO/ixaq 
oxna>KAaTb, 06/iynaKDT CBeTOM JiaMHbi HaKani/iBaHnq, OTnunaiomMiica TeM, 
hto npo3panHbiw AnanejcrpnK m MeTa/mnHecKyK) n/iacTMHy ycTpoCicTBa no n. 

5 npMBOA^T B TepMUHeCKUM KOHTaKT c Koxeut, 3aTeM, yCTpOMCTBO 

OAHOBpeMeHHo c o6nyHeHneM hjih b npoMexyTKax Me>KAy oS/iyneHnqMH 
nepeMemaKDT BAO/ib noBepxHocTM ko>kh TaK, hto hobwCi Heo6/iyneHHbiCi 
ynacTOK koxm CHana/ia conpi/iKacaeTCR c MeTa/i/innecKofi n/iacTHHoCi, a 
3aTeM c npo3pasHbiM bo/ihoboaom. 



YCTpOHCTBO flJlfl TepaneBTHMeCKOH H KOCMeTOJIOrHHeCKOH 

4>OTOo6pa6oTKH 6HOTKaHefi h cnoco6 ero Hcnojib30BaHHfl 




Ohi\ 1 . 




ycrpoHCTBo AJi* TepaneBTHHecKofi h KOCMerojiorMHCCKoii 
<})OTOo6pa6oTKH 6HOTKaHeH h cnoco6 ero Hcnojib30BaHH* 



Pel. o.e. 
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yCTpOHCTBO JXJIH TepanCBTHHCCKOH H KOCMeTOJIOrHHeCKOH 

<})OTOo6pa6oTKH 6HOTKaHei} h cnoco6 ero Hcnojib30BaHH5i 
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Our. 4 




<DHr.5a. 



YCTpOMCTBO JUIH TepaneBTHHeCKOH H KOCMerOJlOrMHeCKOM 

(})OTOo6pa6oTKH 6woTKaHeH h cnoco6 ero Hcnojib30BaHHfl 




Our. 56 



• 



ycnpoiicTBo AJi* TepaneBTMHecKofi h KOCMerojiorHMecKofl 
(J)OToo6pa6oTKH 6HOTKaHeH h cnoco6 ero Hcnojib30BaHna 




Ohi\5b 




Onr.6. 




Our. 7a 



ycrpoMCTBO j\nn TepaneBTHMecKOH h KocMerojiorwHecKOH 
(J)OTOo6pa6oTKH 6HOTKaHeR h cnoco6 ero HcnojiKJOBaHH* 




Our. 76 



Pe<J>epaT 

YcTpoHCTBO jxjin TepanesTHHecKOH h KocivteTOJiorHHecKOH 
<|>OTOo6pa6oTKH 6noTKaHH h cnoco6 ero Hcnojib30BaHHsi. 

ripe^jiaraeTCfl npn6op h npouecc win nocroaHHoro h BpeMeHHoro yaajieHH* 
HejiOBenecKHx bojioc, hx MHHMaTK)pH3auHH h H3MeHeHH* useTa. IlpM6op mokct 
Hcnojib30BaTbc« TaK>Ke fljia KoaryjiAUHH KpOB^Hbix cocyaoB, eeH h cejieKTHBHoro 
noBpeacneHH* KOJijiareHa aepMuca c uejibK) ero pereHepauHM. B npM6ope 
Hcnojib3yerc« ojxhsl hjim HecKOJibKO JiaMn HaKajiH BaH hh c MOflyjitfUHefi cneicrpa 
H3JiyMeHHH, o6ecneHHBaiomero 34)4 )eKTHBHb, M m^fkhm HarpeB aepMHca h 
jiOKajibHbiH HarpeB bojiochhoh $ojiHKyjibi. TlpH6op co,aep>KHT orrrHHecKyio CHcreMy 
o6ecneHHBaK)myK) npeo6pa30BaHne CHHe-3ejieHofi nacTH cnempa jiaMnbi 
HaKajiHBaHHH b KpacHyio o6jiacrrb cnempa, a Taioice BbicoKoa^eKTHBHyio 
KOHueHTpauHio npeo6pa30BaHHoro H3JiyHeHH* hhth Haicajia jiaMn Ha 
o6pa6aTbiBaeMyio o6jiacrb 6noTKaHH h mho ro KpaTHy k> uHpKyjiaumo H3JiyHeHH* 
pacceaHHoro ot ko>kh o6paTHO b KO^cy. 



2 c.n.(J). 22 3.n.4>. 7 hjiji. 
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